Characterization of label-retaining cells in the epidermis of a human skin equivalent.
The human skin equivalent (HSE) is an in vitro reconstructed model that resembles skin morphologically and biochemically. The HSE is formed by overlaying a fibroblast-populated collagen matrix with a suspension of epidermal cells. Basal keratinocytes attach to the dermal equivalent via a newly formed basement membrane and multiply to form a stratified, differentiated epidermis. The aim of the studies described here was to characterize the basal cells of the HSE in terms of their cell cycling potential. The experiments utilized long-term labelling of the cells with tritiated thymidine ([3H]dT), followed by irradiation with ultraviolet light. [3H]dT incorporation was analysed via routine autoradiography. Irradiation with 100 J/m2 UV light increased the number of labelled basal cells by 58% over the control, the maximal stimulation observed. Decreased numbers of labelled basal cells were observed at doses of UV light greater than 100 J/m2. The maximal number of labelled basal cells was observed on day 14 and decreased over time; the number of labelled suprabasal cells increased concomitantly. Label-retaining cells (12%) persisted in the stratum basale of control HSEs after 32 days in culture. Labelled cells were observed in the apical layers of the stratum granulosum of control HSEs after 22 days in culture. These data suggest that the stratum basale of the HSE contains a population of slow-cycling cells whose characteristics resemble a subpopulation of slowly cycling cells found in normal human skin.